SOC TIM DO NHOI MAU CO' TIM:
NHUNG DiEU CAN LUU Y
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Trung tam TM BV BDHYD TP Ho6 Chi Minh
Nguyén Bs BV Nhan dan 115



HOI CHU'NG MACH VANH CAP: SLB VA PHAN LOAI

Plaque rupture with thrombus

Vasospasm or endothelial
dysfunction

2 Causas of myocardial
Fixed atherosclerosis and oxygen supply-demand
supply-demand imbalance imbalance

Supply-demand
imbalance alone

Ischemic Discomfort
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Supply-demand imbalance ‘ Acute coronary syndrome
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No ST elevation ST elevation

Unstable angina Non-ST elevation M| Unstable angina Non-ST elevation M ST elevation MI
(demand related) (type 1) (thrombotic mediated) (type I) (type 1)
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BIEN CHUNG CUA NMCT

Sudden \@ @

Death Acute MI Hear Acute MI o
Faiure Aneurysm Trangmura| Pericarditis

Arrhythmias / -

s o5 \ (
PostMl | W& WG -
Chest Pain| Nk _

= : Fluptured Ruptured Ruptured
Angma o Free Wall Septum Papillary

Trong thoi dai hlen nay, shock tim do NMCT c6 thé xay ra trén
BN co bénh toan than nang dac blet Bn NMCT type Il

Repeated lschemia Chronlc
and Infarction CHF

Cardiagenic Acute MI
Expansion Extension

Massive mall Acute M!
Acute M! & Many Old Mis

= A: bién chirng chung; B: b/c NM xuyén thanh; C: shock tim 1a hau qua
cua NM I&n hay nhirng dot NM nho, bec co hoc...; D: so sanh gian vung
NM va NM lan rong



loan huyét donc

Dudi lam
sang

Sung huyét
phoi

Phu phdi
Cung lvgng

tim thap/
soc tim

Khong sung -

huyét ph&

Co sung
huyét phoi

Huyét ddng xam

Killip  Forester p
lan
Suy tam trwong toi thiéu hay bu triv 1 (1-3%) |1 (1%) | (3%), Cl > 2.2
PCW < 18
5 ) i .2

« Tim nguyén nhan: tai nhdi mau, BC co hoc, NMCT that phai cai
thién... 2 siéu am tim

» Ca&n phan biét c6 kém qua tai thé tich hay binh thé tich > nguy co  |-2
tut HA néu dung loi tiéu y

« HATT <90 mmHg hay | > 30 mmHg so v&i binh thuwdng
« SHOCK: ¥ bn shock do suy tim trai (PCW > 25) kham c6 phdi

trong 3
J

-L
Bezold-Jarish
-V& tim-tamponade

IV (50- 1l (23%)
s z IV (60% % | < 2.2
Nhw phan phu phoi nhwng nang (60%) — 60%) pCCW > 18

hon




Réi loan huyét déng

= Nguyén nhan:

= Phan xa

= Thubc

= Thiéu dich

= Suy co bép that trai véi gidm EF or giam compliance

= Loan nhip

= Suy co bép that phai

= Bién chirng co hoc nhw: hé 2 14 cap, thiing vach lién that

hay v& tim v&i tamponade

= SHOCK:
- Suy bom (ventriculopenic shock) & 85% bénh nhan.
- Thang vach lién that hay hé 2 1a cap 8%.
- Suy tim phai 2% .
- Nguyén nhan khac: 5%.



Ti & hién mac cua soc tim

=Ti |& BC soc tim trong NMCT cap van con
trong khoang 3-13%: 4-8% NMCT cap ST
chénh lén (STEMI) va 2-3% trong NMCT
cap khong ST chénh Ién (NSTEMI)

=Suy that trai sau NMCT cap van con la
NN phé bién nhat ctia sbc tim, > 80%

=Ti Ié t& vong cao: 50% t& vong trong
bénh vién

m ACS Mechanical Complication of Ml

lChu:a thong nhat trong Chan d’oan Va .DT Acute on Chronic HF Valvular disease

Stress cardiomyopathy Myocarditis

dan dén cham tré trong viéc khéi dong BT

Bai noi tap trung vao cac BT co chirng ctr ciia BC soc tim trong NMCT céap
v&i s nhan manh tap trung vao cac khuyén cao hién hanh, chién lwoc tai
thdng mach vanh, diéu tri hdi strc tich cwe, ndi khoa hd tro va céac thiét bi hd
tro tuan hoan co hoc

1.Jones TL, et al Cardiogenic shock: evolving defnitions and future directions in management.. Open Heart 2019;6:€000960. doi:10.1136
2.Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15

3. J Am Heart Assoc 2014; 3: 000590. 4. J Am Heart Assoc 2017; 6 (9): pii : e006508. 5. J Am Heart Assoc 2017;6 (8); pii: 005280. 6. Eur Heart
J 2015: 36 1223-30



Ti LE TV THEO NGUYEN NHAN SHOCK TIM
SAU NMCT

T Mortality
% of cases

65.13

&
>
S
i ==
o
=

(%) %00yS jo sese)

—

| | | I |

|
All Shock LV Failure Ventricular  Mitral RV Failure Tamponade Other
Septal Regurgitation

N= 1422 1116 55 98

Heart Failure and Cardiogenic Shock after Myocardial Infarction. In MYOCARDIAL INFARCTION: A COMPANION TO
BRAUNWALD’S HEART DISEASE 2017: 295-312




SINH LY BENH SHOCK TIM SAU NMCT

Inotropes/
Vasopressors

Mechanical
support:
|IABP/LVAD

Reperfusion:
PCI/CABG

Acute myocardial infarction

LV dysfunction
Systolic Diastolic

Cardiac output |
Stroke volume |

1y

Bleeding/
transfusion

Hypotension

Coronary

perfusion 4
Ischemia

NO T
Peroxynitrate T
IL-6 T
TNF-o. T
IL-18 T

SVR .
Proinflammation
Catecholamine sensitivity |
Contractility «

Vasoconstriction
Fluid retention

LVEDPT
Lung edema

P

Hypoxemia

Progressive
LV dysfunction

Heart Failure and Cardiogenic Shock after Myocardial Infarction. In MYOCARDIAL INFARCTION: A COMPANION TO
BRAUNWALD’S HEART DISEASE 2017: 295-312




Chan doan va phan loai soc tim

Chan doan SHOCK trial IABP-SHOCK I Khuyén céo suy tim
lam sang . . , clia ESC
Bé&nh Iy tin Tiéu chuan chan doan soc tim sang:

gay giam tRIEL chuan |am sang:

METRNGRYT Ut huyét ap ,
bang churrii Huyét ap tam thu (HATT) < 90mmHg kéo dai it nhat 30 phut m tudi
trén 1am s{aloL\e] ] ng
VZRiuk - Can ho trg dé duy tri HATT 2 90mmHg

hda Giam twéi mau co quan dich rén
- Chilanh HOAC T
- Thé tich nwéc tiéu < 30ml/h VA higu,
- Nhip tim 2 60 lan/phut hoang
Tiéu ghuén huyét dong:. ) ch hep
Chi s0 tim <2.2 L/phat/m? VA trén
Ap lwc mao mach phdi bit (PCWP) = 15mmHg T
)a,
= 15mmHg 2.0mmol/L) tang lactat mau, tang
creatinine

Jones TL, et al Cardiogenic shock: evolving defnitions and future directions in management.. Open Heart 2019;6:e000960. doi:10.1136
A Team-Based Approach to Patients in Cardiogenic Shock. Catheterization and Cardiovascular Interventions 00:00-00 (2015)



Cé thé chan doan soc tim dwa vao
W ETURGETRETL sang ma khong can
phai dat catheter vao dong mach phoi

- Ap lwc mach hep

- Nhip tim nhanh ltc nghi

- Mach nhe

- Sung huyét phoi

- Chi lanh

- Giam twéi mau co quan dich

- Triéu chirng cua giam cung lwong tim: tri
giac kem, chan an, sut can, giam kha nang
gang sc

Thiele H, et al. Eur Heart J. 2015;36:1223-1230.



Nhan dinh that ton thwong chinh gay soc tim

Céac dau hiéu trung

Goi y suy tim phai Goi y suy tim trai

lap

*  Phu chi dwéi
« Phu vung cung _

cut . 'cr:'hl lanh . Ran phdi
> EEm mo . Thé kho kheé
e Tinh mach canh e Kho thé khi nam N . ia

2. . Cha dx dx e MOm tim Iech

not am do ddy mao «  Am thdi & tim trai
« Am thoéi phut manh

ngwoc & 0 van 3

la

Hinh 1. Céc dau hiéu goi y tam that chinh cé lién quan dén sbc tim. Tinh trang tién viém
do soc sinh ly thuwd'ng gay ra biéu hién mo hd cua bén it bi anh hwédng. Ca 2 bén that
thwdng gop phan vao cac dau hiéu va triéu chirng trén lam sang

Cardiogenic Shock. J Am Heart Assoc. 2019;8:e011991. DOI: 10.1161/JAHA.119.011991



igure 2. ECG and coronary angiogram of a 53-year-old male who presented following sudden onset o
iaphoresis, nausea, and syncope. The patient was profoundly hypotensive on arrival and an ECG reveale
omplete atrioventricular dissociation with junctional bradycardia. Coronary angiography demonstrated (A
high-grade proximal LAD stenosis with Thrombolysis in Myocardial Infarction 2 flow and (B) a tota
rombotic proximal right coronary artery (RCA) occlusion. An Impella 2.5 was inserted for left ventricula
upport and PCI to the LAD was performed with a drug eluting stent. He recovered, the Impella wa:

iscontinued, and he was discharged. LAD indicates left anterior descending; PCI, percutaneous intervention
Cardiogenic Shock. J Am Heart Assoc. 2019:8:e011991. DOI: 10.1161/JAHA.119.011991




Chan doan va phan loai:
lwu y theo thoi gian

= Soc s&m (< 24h)
= Thwong do‘téc DM\/ guan trong va NMCT dién rcf)ng‘
— ST 1 nhiéu chuyén dao, hoac ¢ ngwoi NMCT nhiéu
lan
= Soc do phan xa vagal trong NMCT thanh dwdi
= Soc mudn (> 24h)
- 25% bénh nhan phéat trién shock mudn .
Thoi gian trung binh khéi phat shock la 51 h.
Nguyén nhan :
- Lan réng vung nhoi mau, tai nhoi mau.
- Bién chirng co hoc



Chan doan va phan loai:
lwu y cac dang huyét dong

Tinh trang thé tich

_ Hinh 2. Biéu hién .
L ong cla sho
SRR R tim. Cl, chi sb tim;

({Cl, 1SVRI, 1PCWP) tich PCWP, é}p lwc mao
(JCl, 1SVRI, mach phoi bit; SVRI, -

—~PCWP) chi s6 khang Iwc

Soc tim dan mach Soc dan mach mach mau hé thong

hodc soc hén hop  (khdng phai soc tim)
(LCl, [/~SVRI, tPCWP) (1Cl, |SVRI, |PCWP)

BN c06 thé hién dién v&i tinh trang dong thé tich (euvolemic hodc “khd va lanh”).
Thwdng gap hon & nhirtng BN c6 tién can NMCT hodc bénh than man so v&i thé kinh
dién “lanh va am”

Thé “am va am” it dwo'c nhan biét : Thé nay do c6 dap &ng viém hé thdng di kém voi
MNCT, va thuwérng c6 ti 1& cao nhiém tring huyét va t&r vong. Nhirng BN nay c6 chi s6
tim gidam, khang lwc mach mau hé thdng binh thwdng dén thap, va ting PCWP. Hoi
chirng dap &ng viém hé théng hién dién trong 25% cac BN nhap vién vi STEMI.

Contemporary Management of Cardiogenic Shock. Circulation. 2017;136:232—e268.
Cardiogenic Shock. J Am Heart Assoc. 2019;8:e011991. DOI: 10.1161/JAHA.119.011991



SCAI SCAI Stages of Cardiogenic Shock

Sodiety for Cardiovascular . . p .
Angagraphy & interventicns Adapted from 1he SCAI el Expert vvnwh.us Fateewat on 1he Dogsitication of Cardogan: Shock

Erdioried oy oL T ANA SCCM. i ]TS
Benh nhan bj ngung tim nhung van dang duoc
hoi strc tim phdi (CPR) va/hodc ECMO.

Bénh nhan kém dép &ng vdi can thiép ban dau. G|6ng
vdi giai doan C nhung 1am sang dién tién xau hon

’ Bénh nhan cd biéu hién gidam tudi mau can phai can thiép (tdng
co, van mach hodc hd tro co hoc, ngoai trir ECMO) méc du d3 hoi
strc dich. Nhirng bénh nhan nay thuong co tut HA tuong doi

BAT DAU (BEGINNING)

Bénh nhan c6 bing chirng 1am sang cla tut HA twong déi
hodc nhip nhanh ma khéng cé gidm twdi mau (tién soc)

Nguy co’ (AT RISK)

Bénh nhan khéng cé triéu chirng/dau hién cta séc tim,
nhung cé cac yéu td nguy co cla s6c¢ tim. Vi du NMCT
cap réng, tién cdn NMCT, suy tim cap hodc cdp/man

Baran DA, Grinas CL Batoy & at o BOAl cheveat axpert consensius statomant oa the classificetion of cardiogunic thode. Cathator Cadovase Intory. 203919, ttps f/dotorg 10 1002 ccd 28529
Fot more ntarmation plkeaso valt- weew seal orgi'shockdafmition

Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15




Diagnosis and Classification

* CSis defined as a state of critical end-organ hypoperfusion as a
result of low cardiac output!®

Spectrum of Cardiogenic Shock in Clinical Practicel®

Early Shock Shock Severe Shock

SBP <90 mmHg SBP <90 mmHg

SBP <100 mmHg

HR 70-100 beats/min HR >100 beats/min HR > 120 beats/min
Clinical Normal lactate Lactate >2 Lactate >4
Normal mentation Altered mental status Obtunded

Cool extremities

Cool extremities Cool extremities

Cl12-2.2 Cl1.52 Cl<15
_ PCWP <20 PCWP >20 PCWP >30
Hemodynamic LVEDP <20 LVEDP >20 LVEDP >30
CPO>1W CPO<1W CPO<0.6 W

1 moderate-to-high dose 2 or more

Vasoactive medications 0 or 1 low dose

CS classification can help determine appropriate mechanical

circulatory support device. CPO: Cardiac Power

a. Thiele H, et al. Eur Heart J. 2015;36:1223-1230. b. Atkinson TM, et al. JACC. 2016;9:871-883.



SCAI Shock Stages Classification Validated in
Retrospective Analysis

* Pragmatic classification that provides robust mortality risk stratification in the
overall cohort* (including patients with ACS and HF, amplified by the presence

of cardiac arrest
) Hospital Mortality as a Function of

80% - SCAI Shock Stage

70% A

50% -
40% -
30% 4
20% -
10% A
0% _‘ ‘

ACS Nenther ACS nor HF
(n = 4,267) (n= 4 564) (n=2,704)

m Stage A m StageB Stage C StageD m StageE

*Retrospectively analyzed Mayo Clinic CICU patients admitted between 2007 and 2015; N = 10,004.
Jentzer JC, et al. / Am Coll Cardiol. 2019;74:2117-2128.

o)
o
-3

Observed Hospital Mortality




Nguyén nhan va chan doan phan biét

Nho6i mau co tim cap va bién chirng co hoc Suy tim man tién trién
- Réi loan chivc ndng that trai (NMCT nang) Banh Iy van tim:

- Nhoi mau that phai - H& van 2 4 cép

- H& van 2 la ca 2 : e
p - H& van déng mach chu cap

- Thang véach lién that A .
- Hep van déng mach chu nang
Khac:

- Thuyén tac phoi

- Chen ép tim
- V& thanh tw do that trai

Suy tim cap k do NMCT: ,
- Chan thwong tim

- Viém co tim

- Thai manh ghép - Sau phéu thuat tim

- Bénh co tim dan tién trién nhanh i AStc“'%C,nhiém triing v&i roi loan chirc nang
] at trai

- Bénh co tim do stress (Takotsubo)
- Réi loan chirc ndng may hé tro that (VAD)

Postmyocardial Infarction Cardiogenic Shock. In CARDIAC INTENSIVE CARE, THIRD EDITION 2019: 139-150.
Heart Failure and Cardiogenic Shock after Myocardial Infarction. In MYOCARDIAL INFARCTION: A COMPANION TO BRAUNWALD’S
HEART DISEASE 2017: 295-312



Cardiogenic Shock Care
Multidisciplinary Team

N

Nursing
Critical Care
Interventional Physical Therapy
Cardiology .
, Social Work
Heart Failure
Cardiologist
Pharmacy
Neurologist
Palliative Care Occupational Therapy

Expert

, Dietician

Van Diepen S, et al. Circulation. 2017;136:e232-e268.



Elements of Cardiogenic Shock Team

On-Call Physician

Element Representative Responsibilities Necessary Components
* Diagnosis
* Triage *  24-hour on-site physician
Coordinating * Activation of additional team *  24-hour nursing support for
Intensive care physician members vaspressor and inotrope
unit (intensivist or * Medical management infusions, pulmonary artery
cardiologist) * |nvasive hemodynamic monitoring catheters and hemodynamic
* Maintenance of hemodynamic support devices
support devices
Cardiac ; * Revascularization for AMI *  On call nurse and technician
N Interventional .
catheterization it * Percutaneous hemodynamic team
laboratory Crdioss: support device placement * 24-hour cath lab availability
. -cal
. . . . * ECMO placement InEd 108 staff ;
Cardiothoracic Cardiothoracic *  On-call perfusionist team
* Temporary VAD placement .
surgery surgeon * 24-hour operating room

* Heart transplantation e
availability

* Coordinate medical evaluation and
listing for heart transplantation and
durable VAD
Identify treatment options for
patients with decompensated CHF

Participation in United
Network for Organ Sharing
(UNOS)

Mature VAD program

Advanced heart Advanced heart
failure failure cardiologist

Doll JA, et al. Catheter Cardiovasc Interv. 2016;88:424-433.



CS Management — A Team-Based Effort

Resuscitation and Medical Thera
Inotropes/Vasopressors
Mechanical Ventilation

Etiology specific Medical Therap

* Discuss
treatment with
team,
specialists,
experts since

For non-ACS Reperfusic;nCI(ACS Only)
shock: il
& EChO helps ! Fibrinolysis

define

. /" Temporary MCS* 3 . ge
underlying E IABP | there is limited
: Peripheral VAD '
Cause (eg,. Yalve ECMO i data from
\ Implantable VAD / . . :
abnormalities) ...t . clinical trials

Durable VAD

Transplant Destination VAD

*Consider temporary MCS before reperfusion in cases of refractory cardiac arrest or shock.

van Diepen S, et al. Circulation. 2017;136:e232-e268.



General Measures

Fluid challenge (first line therapy if no sign of overt fluid overload) (1C)

Invasive blood pressure monitoring (1C)

PAC (I1b/C)

e Aim for Cl 2.5 L/min/m?

Ventilatory support/0O, according to blood gases (1C)

e Aim for mixed SvO, > 60%

Intravenous inotropes to increase CO (llb/C)

Vasopressors (NE > DA) in presence of persistent hypotension (lIb/C)

Ultrafiltration in refractory congestion not responding to diuretics (llb/C)

Thiele H, et al. Eur Heart J. 2019;40:2671-2683.



Pieu tri hoi strc tich cwe:
Dich, van mach, tang co bop

Test dich néu BN khong c6 cac dau hiéu qua tai dich (khuyén cado mirc 1C)
(If hypovolemia is present, conservative boluses of crystalloids (250-500
mL) are reasonable while the patient is being stabilized for cardiac
catheterization )
Céc thudc tang co va van mach:
* Vasopressors should be titrated to a mean arterial pressure with a typical goal of
>65 mm Hg.

* Thwong kho déu,vc’yi Norepinephrine hon la Dopamine (dung trong khoang 90%
cac treong hop soc tim)

Vasopressin khéng dwoc thir nghiém trong cac nghién ctru vé soc tim, do
do khong cé khuyén céo nao dwa trén bang chirng
Dobutamine c6 thé dwoc cho cling lic véi norepinephrine dé cai thién sirc
co bop co tim (nhom llb, mrc dé chirng cir C)
Muc tiéu huyét ap trung binh khéng dwoc dinh nghia ré trong soc tim
O céac BN dwoc [én ké hoach tai théng mach mau, cho aspirin 325mg.
Khong nén cho thudc e ché thu thé P2Y,, cho dén khi két qua chup mach
vanh cho thay can thwc hién mé bac cau mach vanh.

Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15
Epinephrine Versus Norepinephrinefor Cardiogenic Shock AfterAcute Myocardial Infarction. J Am Coll Cardiol 2018;72:173-82



Summary of Systemic Vasopressors

Agents
Phenylephrine

Norepinephrine

Epinephrine

Dopamine

Vasopressin

Dobutamine

Levosimendan

CS indicates cardiogenic shock; SOAP, Sepsis Occurrence in Acutely Il Patients.

Mechanism

A1 agonist

A<B agonist

A<B agonist

Dose dependent A,
B, and D agonism

V1 agonist

B agonist

Myofilament Ca®* sensitizer

and K* channel modifier

Effect

Vasoconstriction

Inotropy, chronotropy,
dromotropy,
and vasoconstriction

Inotropy, chronotropy,
dromotropy,
and vasoconstriction

Inotropy, dromotropy,
chronotropy,
and vasoconstriction
(at highest doses)

Vasoconstriction

Inotropy and mild
vasodilation

lonotropy and inodilator

Indications

Various forms of shock

Most common first line
agent in shock

Commonly used as
second line agent or
first line in
anaphylactic shock

Second line agent in most
forms of shock

Second line agent in
most forms of shock

Commonly used in
cardiogenic shock

Used in acutely decompensated

chronic heart failure

Considerations

Caution in cardiac dysfunction as
it increases afterload

Most benefits demonstrated
in septic shock

Surviving Sepsis Guidelines has
most data for epinephrine
as second line agent

SOAP Il trial demonstrated more
incidence of tachy-arrythmias and
increased mortality in CS patients when
dopamine was used as first line

On or Off dosing, can cause hyponatremia

May contribute to hypotension

Minimal effect on myocardial
oxygen consumption

Cardiogenic Shock. J Am Heart Assoc. 2019;8:e011991. DOI: 10.1161/JAHA.119.011991



Diéu tri hoi strc tich cwc
Cac bién phép hoi stre tich cwe chung

« BN nén nam & don vi hoi strc tich cwe tim mach (cardiac ICU)

- Can thiét c6 don vi hoi stre tich cwe t6i wu dé diéu tri suy da tang

« Néu can phai Thong khi xam Ian, TK bao vé phdi (Vt 6mL/kg can nang wéc
doan) nén dwoc dung dé ngan nglra sy ton thwong phdi. TK khéng xam
lan véi ap lwe dwong thd dwong lién tuc (CPAP) c6 thé 1a mét lwa chon
thay cho NKQ trong cac truéng hop suy hd hap & mirc ranh gidi

« Td sét thé tich nwdc tiéu, ch/n than.

 KS BH: muc tiéu 144-180mg/dL (8-10mmol/L) ciing nhw tranh dé ha BH

* Phong ngtra huyét khoi thuyén tac va loét ti dé

«Khéng nuéi an qua miéng trong gd dau va khéi dau bang dinh dwéng
dwong tinh mach

« Tranh nang Hb > 7g/dL (>4.3 mmol/L) trir khi c6 xuéat huyét trén 1am sang

Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15



Diéu tri thay thé than lién tuc

= ToOn thwong than cap xay ra & 13% dén 28% &
bénh nhan mac HC vanh cap va 20% sé can diéu
tri thay thé than lién tuc.
= Diéu trj thay thé than lién tuc nén dwoc xem xét:
= tdng creatinine huyét thanh (=2 Ian / gia tri nén) va
= l[wvong nwéec tiéu <0,5 ml / kg méi gi® trong 212 gid;
= hoac khi nhiing thay doi de doa tinh mang trong dich,
chat dien giai va can bang axit-bazo can cé nhu cau !(_)C
mau (dr—“:\u hiéu lam sang cua hdi chirng ure hqyét, the tich
nwoc tieu <0.5mL/kg/h trong 212h, toan chuyen hoa
(pH<7.2), va/hoac tang kali mau khang tri (>6.0mmol/L))

Vahdatpou. CC et al: Cardiogenic Shock. J Am Heart Assoc. 2019;8:e011991. DOI: 10.1161/JAHA.119.011991



CHIEN LUO'C TAI TWOI| MAU TRONG STEMI

Hospital fibrinolysis:
Door-to-needle time <30 min

' : Not PCI
\ Activate |_* Hospital > capable
Patient EMS EMS on scene e |
symptom 1 EMS Encourage 12-lead ECGs EMS STEMI Interhospital
onset of | dispatch *| Consider prehospital tnage confirmed transfer
STEMI fibrinolytic if capable and plan 12-lead ECG l
EMS-to-needle time <30 min (=10 min) PCI
Goals *
EMS on capable
Patient Dispatch scene EMS transport EMS transport: EMS-device =90 min
. - 1 ' 1 . -
5 min after 1 min =8 min Patient selitranspor: hospital door—to-device =90 min
symptom onsat
[ *
A Total ischemic time: <120 min
If anticipated
Not PCI FMS-to-device time - - : Clinical course/noninvasive risk
capable =120 min S stratification
- (class [) I
Hescue Ischemia ]
If anticipated (class lla) dlmfenl Late hospital care and
FMC-device (class I) secondary prevention
=120 min ¥ nl Y
(class 1) Transferred for
] PCIl or CABG
Initially seen at -
PCI PCl-capable _| Primary
B capable hospital PCI
(class 1)




CENTRAL ILLUSTRATION Shock Care Pathway Algorithm

‘ Start Cooling

Extracorporeal
(Therapeutic Hypothermia)

Cardiopulmonary
Resuscitation

Bypass Level Il and Il
centers with transfer
time <120 minutes

-

Transfer To Level |
Shock Center

IMpella CP"/ e
Tandem Heart™

In patients with CS in whom revascularization is planned, we give aspirin

325 mg. We do not give an oral P2Y ;, receptor blocker until after
diagnostic coronary angiography in the event that coronary artery bypass
surgery needs to be performed

YES
— Veno-Arterial Extracorporeal Membrane
Oxygenation / Tandem Life"

= Pressure
o Cardiac Power Output’ <0.6 watts
Calculated Pulmonary artery
pulsatility index* <0.9

Rab, T. et al. J Am Coll Cardiol. 2018:72(16):1972-80. Cardiac Shock Care Centers


https://www.uptodate.com/contents/aspirin-drug-information?topicRef=83&source=see_link

Treatment algorithm for patients with cardiogenic
shock and acute myocardial infarction.

Cardiogenic shock complicating myocardial infarction (MI)

v

Invasive angiography (IB) and echocardiography (IC)

No mechanical complication I Mechanical complication

LV/RV contractile dysfunction Mechanical complication

¥

IABP(la/C) |

Y ; g
Revascularization
Medical therapy for acute M| VSD MR
Inotropes or vasopressors l I
Fluids for optimal preload (RV MI)
Ventilation Surgical closure (IC)

Correction of metabolic disturbances Transcatheter (IIb/C)

| | |

Revascularization, medical therapy for acute MI,
inotropes or vasopressors, ventilation,
correction of metabolic disturbances

|

Mitral surgery (IC) Surgical closure (IC)

b
No

* Stabilization?

Y

Short-term percutaneous mechanical | Recovery of cardiac function
circulatory support (l1b/C)

%

Assess end-organ function

Wean support
A

Irreversible end-organ injury or poor candidate

l Viable candidate for destination therapy

Bridge to recovery,
destination therapy, or
bridge to heart transplantation

Long-term surgical
mechanical circulatory support

Heart Failure and Cardiogenic Shock after Myocardial Infarction. In MYOCARDIAL INFARCTION: A COMPANION TO BRAUNWALD’S HEART DISEASE
2017: 295-312




urrent evidence from randomized clinical trials in cardiogenic

shock in the percutaneous coronary intervention era

Trial

Revascularization (PCI/CABG)
SHOCK
SMASH
Total

Type of revascularization

CULPRIT-SHOCK

Vasopressors
SOAP-2 (CS subgroup)
Levy et al.
OptimaCC
Total

Inotropes
Fuhrmann et al.

Glycoprotein lIb/llla-Inhibitors
PRAGUE-7
NO-Synthase-Inhibition
TRIUMPH
SHOCK I
Cotter et al.
Total

Hypothermia
SHOCK-COOL

IABP
IABP-SHOCK |
IABP-SHOCK |l
Total

Mechanical circulatory support
Thiele et al.
Burkhoff et al.
ISAR-SHOCK

30 da
IMPRESS-IN-SEVERE-SHOCK 30 days

Total

Follow-up

1 year
30 days

30 days

28 days
28 days
28 days

30 days
In-hospital

30 days
30 days
30 days

30 days

30 days
30 days

30 days
30 days
ays

n/N

81/152
22/32
103/184

149/344

50/145
4/15
8/30

62/190

5/16

15/40

97/201
24/59
4/15

1251275

12/20

7/19
19/301
126/319

9/21
9/19
6/13
11/24
35177

n/N Mortality
Relative Risk - 95% CI
100/150

- S
18/23 0.
1181173 @ 0.

0.

Relative Risk - 95% CI

.54,0.95
.66;1.29
Early revasculanzation Control better 9 97

176/341 .—

Culprt-lesion-only PC Immediate multivessel PCI
better better

64/135 -
5/15 s 0.80 (0.27:2.30)

13/27 —a— 0.55 (0.27;1.10
821177 > 0.70 (0.54;0.91

(0.72,0.98)

073( .54,0.97)

Norepinephnne :{  Dopamine or epinephrine
better i Dbeftter

sl e—
Levosimendan better

10/16 0.33 (0.11;0.97)

Control better

13/40 1.15 (0.59:2.27)

Up-stream Abcoamab . Standard treatment
better better

76/180 i
7/20 L
10116 —®%—

93/215 -

Placebo better

NO-synthase
Inhibtion better

10/20

Hypothermua better Control better

6/21
123/298
129/319

IABP better

>
>

e
- Control better

9/20 e —
5/14 =

6/13
12/24
32/71

- A
e

MCS better IABP better

0025050751 15 2 25 3

Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15




Management of AMI in ST-Segment Elevation
2017 ESC European Guidelines

2017 ESC Summary of Recommendations: Cardiogenic Shock*

Immediate PCl is indicated for patients with cardiogenic shock if
coronary anatomy is suitable. If coronary anatomy is not suitable
for PCI, or PCl has failed, emergency CABG is recommended

Complete revascularization during the index procedure should be
considered in patients presenting with cardiogenic shock

Intra-aortic balloon pumping should be considered in patients with
haemodynamic instability/cardiogenic shock due
to mechanical complications

Inotropic/vasopressor agents may be considered
for haemodynamic stabilization

Short-term mechanical support may be considered in patients
in refractory shock

Routine intra-aortic balloon pumping is not indicated

*Table reflects 6 of the 13 recommendations outlined in the 2017 ESC Guideline document. There are a total of 1
Class IB recommendations for cardiogenic shock, 2 Class IC, 3 Class lla, 4 Class lib, and 1 Class Ill.

Ibanez et al, Eur Heart J, 2018.39:119-177.



Guideline Recommendations for Circulatory
Support in Cardiogenic Shock

2017 AHA Scientific Statement!?] 2017 ESC STEMI Guidelines!®!

Reperfusion Strategies and Adjunctive
Therapies

Rarnmmaoandatinne | oval

> Emergency revascularization with either
Strategies Comments PCl or CABG is recommended in suitable
patients with cardiogenic shock due to

Early revascularization Underused in CS ) - )
pump failure after STEMI irrespective of
Predominantly used.* the time delay from Ml onset
BMS and DES optimize PCI
PCl outcomes; POBA Fibrinolytic therapy should be

administered to patients with STEMI and
cardiogenic shock if PCI not available
CABG Rarely used* <120 minutes and mechanical
complications have been ruled out

minimally used

Thrombolytic therapy RCT sub-group data

IABP should be considered in patients

——irfurretarrticthrombotics ) :
with hemodynamic

(aspirin, heparin,

instability/cardiogenic shock due to

bivalirudin, clopidogrel, Inferred use from M mechanical complications
prasugrel, ticagrelor,
cangrelor, GP lib/llla) Inotropic/vasopressor agents may be
-~ ) - - . considered for hemodynamic
The complexity of CS requires a widespread application chnibilizatinn:
of best-care practice standards and a coordinated
regionalized approach to CS with multidisciplinary care.” Short-term mechanical supportt may be
— 2017 AHA Scientific Statement considered for refractory shock.

*Based on RCT sub-group data, observational data, and inferred use from M.
tPercutaneous cardiac support devices, ECLS, and ECMO.
a.van Diepen S, et al. Circulation. 2017.136:e232-e268; b. Ibanez B, et al. Eur Heart J. 2017. [Epub ahead of print]



arly Revascularization
SHOCK Trial

Loi ich cua tai twéi mau sém

educes Mortality

Double-Blind, Multicenter RCT

Patients with CS due to LV
failure complicating Ml

Revascularization* Medical therapy

(n=152) (n =150)

IABP * thrombolytic
therapy

Inclusion criteria: ST-elevation, Q-wave infarction,
new LBBB, posterior infarction with anterior ST-
depression, complicated by LV dysfunction. CS
confirmed by clinical and hemodynamic criteria
Exclusion criteria: systemic illness, mechanical or
other cause of shock, severe valvular disease,
dilated cardiomyopathy, unsuitable for
revascularization

*CABG or angioplasty within 6 h of randomization.
Hochman JS, et al. N Engl J Med. 1999;341:625-634.

Results

Median time from infarction onset to shock:
5.6h
Median time from randomization to primary
revascularization: 1.4 h
In both treatment arms, 86% of patients
received IABP, and ~99% received inotropes or
vVasopressors
Mechanical ventilation and LVAD used more in

revascularization group
30-day survival (primary endpoint)

Proportion Alive

1.0

0.8
0.6 \K\R%:C“'arization (n=152)
0.4+ . e 44%
' Medical therapy (n=150)
0.2
RR .83; P=.11

0.0

1 U T T T T T

0 5 10 15 20 25 30

Days after Randomization



Loi ich cua tai twéi mau séom

Log-rank P=.03

Early revascularization

Proportion Alive

Initial medical stabilization

2 4 6 8
Years Since Randomization

No. at risk
Early revascularization 152 42 33 18
Initial medical stabilization 150 29 18 9

Relative risk
Subgroup No. of patients

Time from MI to 73
randomization <6 hours

Time from MI to
randomization =6 hours

f T | | | | | | T | |

0 02 0406 08 1 12 14 16 18 20 22
Revascularization Medical therapy
group benefit group benefit

Heart Failure and Cardiogenic Shock after Myocardial Infarction. In MYOCARDIAL INFARCTION: A COMPANION TO
BRAUNWALD’S HEART DISEASE 2017: 295-312




Uu tién tai thong mach vanh trén cac
ton thwong thu pham

e Trén nhirng bénh nhan van con ﬁ P CULPRR
cac triéu chirng TMCB, sira chira 'ong nghien -ctru ,

n th { At trud SHOCK, nhirng bénh nhan BMV
?n U’O’”Q qu’a.n rong n a ) ru’(z’c man + NMCT cap + HC vanh
ror sau d? moi xem xet cac tor,1 cap v&i bénh nhiéu nhanh mach
thqug con lai nham t6i wu hoa vanh chi dwoc PCI dong mach
huyét dong tha pham trong lan dau, c6 nguy
« St dung cac phwong phap ho trg co trong vong 30-ngay thap hon
co hoc va bang thuoc, néu viéc tai nhirng bn dwoc PCI nhiéu

théng don thudn khong lam cai | hhanhmach vanh. v
Cn an ~ < - Bien c6 chinh la t&¢ vong hoac suy
thién tinh trang lam sang ) than nang dan dén phai didu tri thay
v' Khi drng céac thiét bi, c6 thé thé than trong vong 30 ngay sau diéu

: tri ngau nhién

sl By dU”Q cac thuoc ho tro - NC cua tac gia Thieie H, va cdng su.
nhw Dopamine N Eng J Med. 2017.




Can thiép nhiéu nhanh vs nhanh tha pham trén TV
(Mortality for multivessel (MV) versus culprit vessel-only percutaneous coronary

iIntervention (PCI) in several registries of patients with cardiogenic shock )

Multi-vessel PCI Culprit-lesion only

mortality PCI

o o Adi OR or P-
Sty I = i L HR (95% Cl)  value
Mylotte et al. 37/66 56.1 82/103 79.6 —— 0.57 0.005
Yang et al. 21/60 35.0 85/278 30.6 —l—— 1.06 0.83
Cavender et al. 158/433 36.5 737/2654 27.8 i 1.54 <0.01
Zeymer et al. 81/173 46.8 201/562 35.8 —— 15 <0.05
Bauer et al. 40/82 48.8 95/254 37.4 —1— 1.28 NS
Webb et al. 6/11 54.5 14/71 19.7 : | o : 2.75 0.040
Random 343/825 416 1214/3922 31.0 i 1.23 0.23

| | |

0.3 1.0 3.0 8.0

Favors Favors
MV-PCI Culprit-only PCI

Braunwald's Heart Disease. 2018

PCI Strategies in Patients with Acute Myocardial Infarction and Cardiogenic Shock . CULPRIT-SHOCK Investigators . N Engl J
Med 2017;377:2419-32



Can thiép nhiéu nhanh vs nhanh tha pham

FIGURE 2 Cumulative Incidence of Primary and Secondary Outcomes

ve)

A All-Cause Death

wu
o

N
o

Events (%)

[T

Among the 260 patients in the multivessel PCI group, 157 patients (60.4%) underwent
iImmediate non-IRA PCI, and 103 patients (39.6%) underwent staged non-IRA PCI
during the same hospitalization.

100 200 300 : 0 100 200 300
Days After Index Procedure Days After Index Procedure
W Number at risk B Number at risk

IRA-only 399 286 277 267 47 IRA-only 399 275 256 239
Multivessel 260 213 207 203 37  Multivessel 260 210 203 193

IRA-Only PCI Multivessel PCI

Két cuc chinh Ia t&r vong do moi nguyén nhan trong 1 ndm va két cuc phu bao
gom két qua tdng hop theo dinh huwéng bénh nhan (tbng hop t& vong do moi
nguyé&n nhan, bat ky nhdi mau co' tim va bat ky tai théng mach 13p lai nao) va
cac thanh phan riéng 1& cla n6 (non-IRA repeat revascularization, new renal
replacement therapy (RRT), and definite or probable stent thrombosis at 1 year)

KAMIR-NIH registry : Multivessel Percutaneous Coronarylntervention in Patients With ST-SegmentElevation Myocardial Infarction
WithCardiogenic Shock. J Am Coll Cardiol 2018;71:844-56



Hwéng tiép can tai thong hién nay

e CABG cap ctru: bénh nhan cé cac bién chirng co hoc

* Trén cac BN STEMI, PCl hodc CABG wu tién > TSH néu c6 thé dwoc thwe hién
trong vong 120 phut ti IGc nhap vién ban dau

e Pobi voi cac BN bi NMCT (STEMI hodc NSTEMI) v&i bénh mach vanh 1 hodc 2
nhanh va sang thwong co6 thé can thiép dwoc, PCl cip ciu sang thwong thi
pham thi dwoc wa thich hon CABG

* Tai thong cap clru bang PCI cling dwoc wa thich hon CABG trong cac trwdng
hop hep nang hoéc tac hoan toan LM, dac biét néu NN 1a do TTHK

« Nhirtng BN c6 bénh ly 3 nhanh mach vanh tién trién, c6 thé cé hay khéng bénh ly
DMV chinh trai, ma khéng thé xac dinh dwoc sang thwong nao 1a thi pham chinh
thi c6 thé xem xét CABG céap ctru néu co diéu kién

e T&i théng mach méau tha pham dwoc chap nhan la BT chuan, tai thong trong bénh

mach vanh nhiéu nhanh trén BN soc tim van con chwa r6 Igi ich. (ca thé héa)

Prognosis and treatment of cardiogenic shock complicating acute myocardial infarction. Uptodate 2019

Jones TL, et al Cardiogenic shock: evolving defnitions and future directions in management.. Open Heart 2019;6:e000960. doi:10.1136
Contemporary Management of Cardiogenic Shock. Circulation. 2017;136:e232—e268

Vahdatpou. CC et al: Cardiogenic Shock. J Am Heart Assoc. 2019;8:e011991. DOI: 10.1161/JAHA.119.011991



Hwéng tiép can tai thong hién nay

. Doi v&i nhirng BN van con dau chirng cla giam twoi
mau hé thong mac du da dwoc tai théng mach mau
va diéu tri thudc tédng co (Soc tim khang tri), néu
nhi*rng ngwdi nay la rng cr vién cua ghép tim hoac
dung cu ho tro that mang bén ngodi ——> nhanh

chong kh&i dong ho tro tuan hoan co hoc tam thoi

Prognosis and treatment of cardiogenic shock complicating acute myocardial infarction. Uptodate 2019



Ho tro’ tuan hoan co’ hoc

= Trong khi cac thudc téng co bop hién dwoc st dung réng rai, ty 1 t&r vong
dwoe ghi nhan tang cao cung véi sy gia tdng s6 lwong bénh nhan dwoc chi
dinh thudc tédng co bép / thudc van mach.
= CAc thiét bj hé tro tuan hoan co hoc (MCS) cung cap nhirng Igi thé dang ké
so v&i diéu tri van mach bao gdm hd tro tim mach dang ké ma khéng lam téng
nguy co thiéu mau co tim va co thé Iam gidm nhu cau oxy cda co' tim.
= Tl cac di¥ liéu dang ky s bd chi ra rang viéc str dung thiét bi MCS sém co
lién quan dén cai thién ty I& sdng soét. Vi vay, st dung sém cac thiét bi hd tror
la mot can thiép diéu tri quan trong.
= Cac Iwa chon cho MCS qua da cap tinh bao gom:

v' Bong doi ngwoc ddng mach chu (IABP),

v may bom dong truc (Impella LP 2.5, Impella CP),

v’ thiét bi hé trg tdm that trai-tam nhi trai tv déng mach dui (Tandem

Heart)
v' oxy héa mau qua mang ngoai co thé (ECMO).

Vahdatpou. CC et al: Cardiogenic Shock. J Am Heart Assoc. 2019;8:e011991. DOI: 10.1161/JAHA.119.011991



IABP-SHOCK Il Risk Score

Variable

Age >73 years

History of stroke

Glucose >10.6 mmol/L (191 mg/dl)*
Creatinine >132.6 umol/l (1.5 mg/dl)*
Arterial lactate >5 mmol/l*

TIMI flow grade <3 after PCI
Maximum

100
n=480 patients

80

Mortality (%)

5-9 vs. 0-2 p<0.0001

Points Category Points
1 Low 0-2
2 Intermediate 3/4
1 High 5-9
1
2
2
9

Pairwise log-rank test:
3/4 vs. 0-2 p<0.0001

e —

CENTRAL ILLUSTRATION Cardiogenic Shock Complicating Acute Myocardial Infarction:

Score 5-9

Score 3/4

Score 0-2



TOom tat cac TNLS dung cu hoé tro tuan hoan

Table 1

Summary of mechanical circulatory support (MCS) device trials

Year

n

Study information

Design

Primary end point

Results

IABP-SHOCK II'

Thiele H et a/®

TandemHeart
Investigators Group™

ISAR-Shock™

IMPRESS in severe
shock®*

National Cardiogenic
Shock Initiative
(NCSI)*
(NCTO3677180)

ECMO-CS*
(NCT02301819)

Danish CS Trial
(DanShock)
(NCTO1633502)

REVERSE Trial
(NCT03431467)

2012

Recruiting

Recruiting

Ongoing

Recruiting

600

LABP vs MT
AMI with CS and
revascularisation

TH vs |IABP
AMI with CS

TH vs |IABP
Within 24 hours of CS
T0% AMI, 30% HF

Impella 2.5 vs IABP
AMI with CS

Impella CP vs IABP
AMI with STEMI and CS

Early initiation of MCS

VA-ECMO
]

Impella CP vs LABP
AMI with STEMI and CS

Impella CP with VA-
ECMO
Cs

Multicentre
RCT

Single centre
RCT

Multicenter RCT

Multicentre
RCT

Multicentre RCT

Multicentre
cohort

Multicentre
RCT

Multicentre
RCT

Single-centre
RCT

30-day mortality

Cardiac Power Index
and haemodynamics

Haemodynamics
Cl, MAP, PCWP

Change in Cardiac
Index from baseline to
30 min

30-day mortality

Survival to hospital
discharge

30-day mortality,
cardiac arrest and
additional MCS

6-maonth mortality

30-day recovery

No difference in mortality
(39.7% IABP vs 41.3% MT)

TH improved
haemodynamics

2= end point 30-day
mortality: no difference (TH
43% vs IABP 45%)

TH improved
haemodynamics

2= end point 30 day
mortality: no difference (TH
47% vs |IABP 36%)

Impella 2.5 improved
haemodynamics

2= end point 30-day
mortality: no difference
(46% both groups)

No difference in 30-day
mortality
(50% CP vs 46% IABP)

Ongoing study

Ongoing study

Ongoing study

Ongoing study

Jones TL, et al Cardiogenic shock: evolving defnitions and future directions in management.. Open Heart 2019;6:e000960. doi:10.1136



Ho tro’ tuan hoan co hoc

Optimal timing
(early versus late, futile situation?)

Optimal € 2 Prevention MCS
Support (Flow 2-7 I/min) device-complications

Cardiogenic shock complicating infarction

Z N\

I ~50-60% survival without MCS ~40-50% no survival

CohortC
No MCS or BTD

Death with/without
device
~25-35%7
Anoxic brain death,
sepsis, efc.

If 100% MCS device
use

Survival

Figure 4 Considerations on use of mechanical circulatory support for multiorgan system dysfunction prevention and therapy. Approximately 50—

60% of patients currently survive without any device (Cohort A, no MCS). Inserting a device in this group will have no impact on survival or may even
ead to some complications by the device itself possibly resulting in death (white arrow to the right). Approximately 40-50% currently do not survive.
n this group, there may be futile situations where a mechanical circulatory support will not change clinical outcome (Cohort C, no MCS or MCS as

bridge-to-decision). Based on Cohort A and C, approximately 15-25% of cardiogenic shock patients might be appropriate candidates for mechanical
irculatory support (Cohort B). The right upper corner reflects current open questions in mechanical circulatory support selection and possible
omplications. BTD, bridge-to-decision; MCS, mechanical circulatory support; MODS, multiorgan dysfunction syndrome.

Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15




Flow:
Pump speed:
Cannula size:

Insertion/
Placement

LV Unloading
RV Unloading

Right

ventricular support

A

Left ventricular support
A

|

|
a) Impella RP

I/ k
\\/

max.4.0 L max.4.0L
33.000 rpm max. 7.500 rom
22F 29F

Femoral vein Internal jugular
vein

b) TandemHeart
RA-PA

|
25
c) VA-ECMO d) IABP e) lmpella}gg f) TandemHeart g)IVAC 2L

. TRl

—»—-”

L A
@/

max.7.0L 2.5-50L max. 4.0 L max.2.8 L
max. 5000 rpm max. 51.000 rpm max.7.500 rpm 40 ml/beat
14-19 F arterial 12-14F 12-19 F arterial 17F
17-21F venous 7-8 F 21F venous

Femoral artery Femoral artery Femoral artery Femoral artery Femoral artery
Femoral vein Femoral vein
for LA access

-t - - -

Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15




Venoarterial ECMO for Adults

JACC Scientific Expert Panel

CENTRAL ILLUSTRATION VA-ECMO Is a Bridge

; Heart or Heart/Lung
Cardiac Arrest Transplantation

Cardiogenic Shock
+ Acute myocardial infarction

« Acute or chronic heart failure
due to left ventricle or
biventricular

- Myocarditis
- Chronic cardiomyopathy
- Septic cardiomyopathy

- Graft failure after heart
transplantation

A D1

D %,
TR
4

P
4l|ll|
» Pulmonary embolism with

Refractory Ventricular Durable Mechanical
Arrhythmia Circulatory Support
RV failure
» Postcardiotomy syndrome > m

Guglin, M. et al. J Am Coll Cardiol. 2019;73(6):698-716.

—

Recovery

» Chronic right ventricle
(RV) failure




Két luan

-Ti I& hién mac cla soc tim dang gia tang va ti 1& t& vong van
con cao

- Chéan doan tré va diéu tri chwa day du
-Chan doan s&m la can thiét dé cai thién két cuc

-Tiép can tai thdng mach mau ciing nhw hé tro’ huyét déng, hé
tro co hoc, ho tro ndi khoa, va cham soc hoi stre tich cwe la rat
can thiet

- MSC c6 thé cai thién duoc két cuc

‘Nhém xtr tri soc da chuyén khoa la rat quan trong



| Cardiogenic shock complicating infarction (STEMI or NSTEMI) |

Cause of Leftventricular dysfunction (~80%) Right ventricular dysfunction (~7%) Mechanical complication (~13%)

cardicgenic shock
| VSD (~4%) I Mitral reg. (~7%) ” Free wal rupture (~2%) I

4
é o
N2

<]
=%
% 3
S8

T TS

endorgan perfusion,
lactate clearance

General measures:
Mean blood pressure
goal 65 mmHg, optimal

IABP (Ila/C) |
5 I
) E‘ Weaning Short-tarm percutaneous MCS in selected patients/refractory cardiogenic shock (11b/C)
¢S v
23 i i
g ‘ R Recovery cardiac function? T
Weaning « Severe neurological deficit? " .
Yes ;Age. comorbidities?
Long-term surgical MCS
I
v v L ]
Bridge-to Destination Bridge-to
recovery therapy transplant

Management of cardiogenic shock complicating myocardial infarction: an update 2019. European Heart Journal (2019) 0, 1-15
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Treatment Algorithm for Cardiogenic Shock

Cardiogenic shock complicating infarction

Invasive angiography (IB)
Echocardiography (IC) or levocardiography

Myocardial dysfunction Mechanical complication

IABP (lla/C)

Revascularization (IB)
Inotropes/vasopressors (lla/C and lIb/B)
Fluids, ventilation

No stabilization

Short-term pMCS (lIb/C)

No recovery of cardiac function

Assessment neurology plus end organ function

Normal neurologic function, age, comorbidities?

Long-term surgical MCS

Thiele H, et al. Eur Heart J. 2015. 36:1223-1230.



IABP-SHOCK II Score
(n =181)

Table 1 Variables of the Intra-aortic Balloon Pump in
Cardiogenic Shock Il score High risk (5-9): n 25

Variable Points

Age >73 years 1
History of stroke 2
2

Moderate risk (3-4): n 62

e

TIMI flow grade <3 after PCI
Glucose >191 mg/dL
Arterial lactate >45mg/dL (>5 mmol/L) Low risk (0-2): n 94

K

Mortality (%)

Creatinine >1.5mg/dL
Maximum

0-2 vs 3-4 p <0.001
Pairwise Log-Rank (-2 vs 5-9 p < 0.001
3-4 vs 5-9 p=0.023

LS




Acute myocardial infarction

::..' '."'..' LVE D P -~ \)
— Pulmonary edema

.ér/dTac Qutput v\ \—//

v\ Stroke volume <

Hypotensuon
m

Bleeding/
Transfusion

Peroxynitrite T
Interleukins T
TNF-a

\_‘,// i

<" Pro-Inflammation

Catecholamine sensitivity +
Contractility +

\\____/

Contemporary Management of Cardiogenic Shock. Circulation. 2017;136:e232—e268




Acute cardiac ¥+ Cardiac Peripheral
injury Output vasoconstriction

Cardiac aetiologies:
= Myocardial infarction Address underlyin g
* Right heart failure '

= Myopericarditis IF'ISLJ'tI,_S_,I
» Arrhythmia —— »
+ Tako-tsubo cardiommyopathy, uimonary

* Hypertrophic cardiomyopathy Rig ht & left I:Crr'IgEStiEII'I
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Figure 1 Conceptual algorithm for the management of cardiogenic shock (CS). The pathophysiology of CS is characterised
by impaired cardiac output, SIRS, end-organ hypoperfusion and maladaptive compensatory mechanisms. Prevention of
progressive cardiac and systemic compromise requires early recognition typically requiring right and left catheterisation and
interruption of the vicious cycle by addressing underlying insults and initiation of mechanical circulatory support matched to the
degree of clinical decompensation. Clinical indices such as CPI for LV function, PAPi for right ventricular function, and presence
of malignant clinical features such as arrhythmia and hypoxaemia may help guide the decision for the most appropriate MSC
modality. Bi-V, biventricular; CPI, Cardiac Power Index; LV, left ventricular; MCS, mechanical circulatory support; MI, myocardial
infarction; PAPI, Pulmonary Artery Pulsatility Index; SIRS, systemic inflammatory response syndrome.

Jones TL, et al Cardiogenic shock: evolving defnitions and future directions in management.. Open Heart 2019;6:€000960. doi:10.1136




Cardiac Power Index

= MAP x Cl ‘MAD <CE |
TABLE: Cardiac Power Index i { MAP <55

(Cutoff:0.32 W/m2) ‘
Mean Arterial Pressure

igure 3 Cardiac index (Cl) and mean arterial pressure
MAP) correlation to Cardiac Power Index (CPI).

Jones TL, et al Cardiogenic shock: evolving defnitions and future directions in management.. Open Heart 2019;6:e000960. doi:10.1136



Vasopressors vs Inotropes for Improvement
in Organ Perfusion

* IV inotropes and/or mechanical support may be needed
to maintain an SBP >90 mmHg!3]

Vasopressor agent — used for raising blood pressure

» Perfusion pressure of the other organs is also important ‘

Inotropic agent — used for raising cardiac output or stroke volume

» |f low perfusion and low cardiac output persists, consider inotropic agent
to support systolic function of the heart

Catecholamines act as vasopressors and inotropes

* Norepinephrine, epinephrine, dopamine, dobutamine
(sympathomimetic drug)

» Cause increase in myocardial oxygen demand, which should be
minimized in setting of myocardial ischemia

a. Ibanez B, et al. Eur Heart J. 2017. [Epub ahead of print]



Potential CS Care Pathway

Cardiogenic Shock Management Pathway

Transplant
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*Consider temporary MCS before reperfusion in cases of refractory cardiac arrest or shock.

van Diepen S, et al. Circulation. 2017;136:e232-e268.



Recent Meta-Analyses

pVAD (TandemHeart and Impella) vs

IABP During High-Risk PCl or CS[?]

* Summary of findings: no differences in short or long-
term mortality when using IABP vs pVAD for high-risk
PCl or CS

Culprit Vessel Only vs Multivessel PCI

in Patients With AMI and CS[®]

* Summary of findings: MVI provides no additional
reduction in short-or long-term mortality in AMI patients
with multi-vessel disease

* Risk of renal failure may be higher with use of MV

a. RiosSA, etal. AmJ Cardiol. 2018;122:1330-1338.
b. Khan MS, et al. Am J Cardiol. 2019;123:218-226.




CAC DAU HIEU NGUY CO CAO CAN
CHUYEN BN NGAY DEN NOI CO
KHA NANG PCI

« Shock tim

» Huyét dong khong 6n do loan nhip that
* NMCT dién rong

* NMCT trwéc day

* Block nhanh mé&i

* HA < 100 mmHg

« Mach > 100 lan phut

* Killip >=2

* EF <35 % cho NM thanh dw&i

Cardiac intensive care. 2010 Antman.E: cardiovascular therapeutics. 2013
2013 STEMI Focused Update.



Diéu tri:V® vach lién that hay
drt co’ nhu, vé thanh that

= - Néu HA 6n dung thuoc dan mach

= - Néu HA khéng 6n, dung tam van mach

= - Choc dich mang ngoai tim néu c6 chén
ep tim cap

= - Chuyén vién cap ctu

= - |IABP

= - PT cap clru va ban khan

= - C4c bién phap chong shock khac



Dieu tri: phinh vach that

= - Diéu tri suy tim va tai cau trac ( WCMC,
loi tiéu, digoxin )

= - Chéng déng ( khdng vitamine K ): tir 6
tuan téi 3-6 thang

= - Can thiép ( 12- 24h sau NMCT néu phinh
cap)

= - Phau thuat: néu suy tim va loan nhip that
Khang tri



Potential cardiogenic shock
care pathway, care location, and care

CARE LOCATION CARDIOGENIC SHOCK MANAGEMENT PATHWAY

Resuscitation and Medical Therapy
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Etiology specific Medical Therapy
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Chan doan va phan loai

Giai doan E: S&c tim nguy kich. Bé&nh nhan bj ngung tim nhung
van dang duoc hoi stre tim phdi (CPR) va/hodc ECMO.

Giai doan D: S&c tim dién ti€n xau hon. Giéng vdi giai doan
C nhuwng Idm sang dién tién xdu hon va kém ddp &ng vai
can thiép ban dau.

Dién tién nang

C

Soc tim kinh dién

Giai doan C: Séc tim kinh dién. Biéu hién gidm tudi
mau can phai can thiép (thudc tang co, van mach
hodc hd tro tuan hoan co hoc, ngoai trir ECMO)
mac du d3a hoi strc dich dé phuc hdi twdi mau

Giai doan B: Bang chirng 1am sang cla tut
HA tuong déi hodc nhip nhanh ma khéng
c6 giam tudi mau (tién sbc)

Bat dau soc tim

Giai doan A: khong c6 triéu
chirtng/dau  hién cha soc tim,
nhuwng cd nguy co bj séc tim




TABLE 1 Comparison of Commercially Available Devices for Short-Term Mechanical Circulatory Support

Device VA-ECMO IABP Tandem Heart Impella (2.5; CP; 5; RP)
Flow, |/min 4-6 0.5-1 4-6 25-5
Duration of support, 6 h (limited by 9 days 21 days 4 days (2.5, CP),
FDA approved oxygenator durability) 6 days (5)
14 days (RP)
Ventricles supported LV and RV LV LV or RV LV or RV
Cannula size, F Inflow 18-21 7-9 Inflow 21 12-21

Outflow 15-22

Potential need for LV venting,
possible cutdown

Additional
requirements

Advantages Highest cardiac output
Complete cardiopulmonary
support (including oxygenation

and CO; removal)

Requires more resources and
support staff than other devices
Retrograde blood flow with
worsening of afterload
(LV distension)
Vascular complications
Thrombocytopenia

Disadvantages

Easy to place

Good safety profile

Fewer side effects,
especially vascular

Limited hemodynamic
support

Contraindicated in
severe aortic
regurgitation

Outflow 15-17

Transseptal puncture

Highest cardiac output,

comparable with VA-ECMO,

and no LV distension

Need tertiary or quaternary
specialized care center
Necessitates atrial transseptal

puncture with its potential

complications
Vascular complications
Retrograde blood flow

Surgical cutdown for
Impella 5

Multiple devices to
choose from

Mare invasive and
complex to implant
than the IABP

Unstable position

Frequent hemolysis

Vascular complications

C0O; = carbon dioxide; FDA = U.S. Food and Drug Administration; IABP = intra-aortic balloon pump; LV = left ventricle/ventricular; RV = right ventricle;

VA-ECMO = venoarterial extracorporeal membrane oxygenation.




FIGURE 3 PV Loops in the Normal Condition, With Acute Myocardial Infarction, and in Acute on Chronic Heart Failure Complicated by Cardiogenic Shock
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(A) Normal condition pressure-volume (PV) loop. Point 1 notes the end of isovolumic relaxation. Phase 1 to 2 defines diastole. Point 2 (end-diastole) represents maximum
left ventricular (LV) volume and the onset of isovolumic relaxation. Point 3 defines peak isovolumic contraction, where LV pressure exceeds aortic pressure and marks the
onset of blood ejection into the aorta. Phase 3 to 4 defines the systolic ejection phase, and illustrates the decrease in LV volume. Point 4 defines the end-systolic PV point
where aortic pressure exceeds LV pressure and marks aortic valve closure. The width of the PV loop represents stroke volume (SV), defined as the difference between
end-diastolic and end-systolic volumes. The shaded area within the loop represents stroke work. Emax represents load-independent LV contractility defined as the
maximum slope of the end-systolic PV point under various loading conditions. Effective arterial elastance (Ea) is a component of LV afterload, and is defined as the ratio of
end-systolic pressure and SV. (B) PV loop in acute myocardial infarction (blue loop). LV contractility (Emax,), LV systolic pressure (LVSP), SV, and stroke work are mildly
reduced. LV end-diastolic pressure (LVEDP) is increased. (€) PV loop in acute on chronic heart failure cardiogenic shock (dark gray loop). LV contractility (Emax,) is
severely reduced, LVEDP and LV end-diastolic volume are significantly increased and SV is significantly reduced. Adapted with permission from Rihal et al. (10).

JACC SCIENTIFIC EXPERT PANEL: Venoarterial ECMO for Adults. J Am Coll Cardiol 2019;73:698—716




Tai thong mach vanh khan va
ho tro huyet dong
« Soc tim 1a mot bién chirng cia NMCT ddi hdi viéc
tai thong mach vanh nhanh chéng, b&i cé lién
quan dén s cai thién bénh va duw hau

Tai thong mach vanh
khén

Cath lab Strategy & Team

Tiép cén giai phau H6 trg huyét dong
dong mach vanh ' |




